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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a receptacle 5 
module comprising an optical module having a photoe- 
lectric converting capability and a receptacle which is 
used for connecting the optical module to an optical con- 
nector. 

10 

BACKGROUND ART 

[0002] Conventional connection of an optical module 
and an optical connector in a detachable manner is ac- 
complished by employing a so-called receptacle module 15 
structure which has a receptacle integrally provided on 
an optical module. 

[0003] From the viewpoint of the down-sizing de- 
mand, an optical module which is the integration of var- 
ious kinds of optical components has been used in op- 20 
tical communications, but simple connection to the op- 
tical connector has been studied. 
[0004] However, an optical module designed to be in- 
tegral with the receptacle suffers its large size on a pro- 
duction line on which it is mounted on a printed wiring 25 
board, and a complicated structure on the receptacle 
portion to which the optical connector is to be connect- 
ed. This makes the optical module hard to process. 
[0005] As a solution, a receptacle which is manufac- 
tured independently and separately from an optical 30 
module may be securely adhered to the optical module. 
This scheme however requires a step of curing an ad- 
hesive, thus disabling prompt use of the final product. 
[0006] It is an object of the present invention to pro- 
vide a compact receptacle module with a simple struc- 35 
ture, which has an optical module and a receptacle, en- 
sures easy detachable connection between them, and 
permits either one of the optical module and receptacle, 
whichever fails, to be replaced with a new one. 

40 

DISCLOSURE OF THE INVENTION 

[0007] To achieve above object, according to this in- 
vention, there is provided a receptacle module compris- 
ing an optical module having a photoelectric converting 45 
capability and a receptacle to be used for connecting 
the optical module to an optical connector, the recepta- 
cle having a positioning portion for positioning the opti- 
cal module and an engagement portion for detachabiy 
holding the optical module by engagement. so 
[0008] The receptacle module of this invention is used 
at the time of connecting an optical connector and an 
optical module in a detachable manner, ensures easy 
detachable connection therebetween, permits either 
one of the optical module and receptacle, whichever ss 
fails, to be replaced with a new one, and has a compact 
and simple structure. 

[0009] It is preferable that the positioning portion has 
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a first positioning member for positioning the optical 
module, the first positioning member extending from 
both widthwise-directional sides of the receptacle along 
a direction of connection between the optical connector 
and the optical module. This structure is preferable in 
achieving the above object because the optical module 
of the receptacle module is positioned by the first posi- 
tioning member with respect to the widthwise direction 
of the receptacle. 

[0010] It is preferable that the first positioning member 
is provided as part of a side portion of the receptacle 
and is partly separated from a main body of the recep- 
tacle by a slit provided along an attaching and detaching 
direction of the optical module. This structure is advan- 
tageous in achieving the above object because the slit 
makes the first positioning member of the receptacle 
module easier to be opened or closed in the widthwise 
direction. 

[0011] It is further preferable that the engagement 
portion is formed on the first positioning member. This 
structure is advantageous in achieving the above object 
as the receptacle module can simultaneously accom- 
plish the positioning of the optical module by the first 
positioning member and the engagement of the optical 
module by the engagement portion. 
[0012] It is preferable that the positioning portion has 
a second positioning member extending from a bottom 
portion of a main body of the receptacle and the optical 
module is positioned between the first and second po- 
sitioning members. As this receptacle module allows the 
optical module to be positioned below the receptacle in 
the height direction by the second positioning member, 
this structure is advantageous in achieving the above 
object. 

[0013] it is preferable that the second positioning 
member is formed narrower than a width of the recep- 
tacle. This structure can make the receptacle module 
more compact and is thus preferable in the sense of 
achieving the above object. 

[0014] It is preferable that the positioning portion is 
provided with guide means along an attaching and de- 
taching direction of the optical module and the optical 
module is provided with to-be-guided means to be fitted 
in the guide means. This structure of the receptacle 
module can permit the optical module to be smoothly 
guided in the lengthwise direction by the fitting of the 
guide means and the to-be-guided means, and is there- 
fore preferable in achieving the aforementioned object. 
[0015] It is preferable that the optical module is pro- 
vided with an engagement-portion mating portion for en- 
gaging with the engagement portion. With this structure, 
the strength of engagement between the receptacle and 
the optical module of the receptacle module is improved 
by the engagement-portion mating portion. This struc- 
ture is therefore advantageous in achieving the afore- 
mentioned object. 

[0016] It is preferable that the receptacle module fur- 
ther includes a cover to be engaged with the receptacle, 
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which cover comprises side plates for covering the first 
positioning member from both widthwise-directional 
sides, a top plate for covering a top portion of the first 
positioning member, and a rear plate for covering a dis- 
tal end portion of the first positioning member, and with 
the optical module held between the first and second 
positioning members, the first positioning member and 
the optical module are covered with the cover, and with 
the cover engaged with the receptacle, the optical mod- 
ule is held positioned with respect to the receptacle. 
[0017] As this structure of the receptacle module 
shields the optical module into the receptacle using the 
cover, the optical module can be held more surely than 
the receptacle. This is advantageous in achieving the 
aforementioned object. 

[0018] It is preferable that the side plates have slits 
formed in a height direction. With this structure, the slits 
permit the side plates of the cover to be easily opened 
and closed in the width wise direction. This makes it eas- 
ier to remove the cover from the main body of the re- 
ceptacle, which is preferable in achieving the aforemen- 
tioned object. 

[0019] It is preferable that a heat discharging portion 
of a thermal conductive material is provided on at least 
part of the cover and the heat discharging portion and 
the optical module are secured in contact with each oth- 
er. This structure can permit the receptacle module to 
efficiently discharge the heat, generated in the optical 
module, outside. This feature is preferable in maintain- 
ing the performance of the optical module. 
[0020] It is preferable that the optical module has a 
protruding portion having an end face to be optically 
coupled to the optical connector, and the receptacle has 
a positioning member, as the positioning portion , for po- 
sitioning the optical module and an inserting portion 
formed inside, which is to be fitted over the protruding 
portion, and the receptacle and the optical module are 
positioned by the positioning member and the optical 
module and are positioned more accurately by the pro- 
truding portion fitted into the inserting portion. This 
structure of the receptacle module can allow the optical 
module to be positioned precisely with respect to the re- 
ceptacle. At the time the optical module is connected to 
the optical connector, therefore, high -precision optical 
coupling can be realized, thus contributing to an im- 
provement of the performance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] 

Figure 1 is a perspective view of a receptacle mod- 
u le acco rd i ng to a f i rst embodiment of th is i nventio n , 
illustrating how to insert an optical module from the 
receptacle side; 

Figure 2 is a perspective view of the receptacle 
module in Figure 1 as seen from the optical module 
side; 
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Figure 3 A is a perspective view of the receptacle 
module in Figure 1 in which the optical module is 
fitted, and Figure 3B is a bottom view of the recep- 
tacle module; 

s Figure 4 is a perspective view of a receptacle mod- 
ule according to a second embodiment of this in- 
vention, illustrating how to attach an optical module 
and a cover from the receptacle side; 
Figure 5 is a perspective view of the receptacle 
10 module in Figure 4 as seen from the optical module 
side; 

Figure 6 is a perspective view showing a cover, bot- 
tom-side up, which is used in the receptacle module 
in Figure 4; 

Figure 7A is a perspective view of the receptacle 
module in Figure 4 which has the optical module 
and the cover attached together, and Figure 7B is 
a bottom view of the receptacle module; 
Figure 8 is a partly cross-sectional view of the re- 
ceptacle module showing only the main body of the 
receptacle and the cover in cross section along the 
line C1-C1 in Figure 73, 

Figure 9 is a perspective view of a receptacle mod- 
ule according to a third embodiment of this inven- 
tion, illustrating how to insert an optical module from 
the receptacle side; 

Figure 1 0 is a bottom view of the receptacle module 
in Figure 9 in which the optical module is fitted; and 
Figure 11 A is an exploded perspective view for ex- 
plaining an example of mounting a receptacle mod- 
ule using the receptacle in Figure 4 on a printed wir- 
ing board, and Figure 11 B is a perspective view 
showing the receptacle module mounted on the 
printed wiring board. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0022] Preferred embodiment of the present invention 
will now be described in detail referring to Figures 1 to 
11B. 

[0023] A receptacle module according to the first em- 
bodiment has a receptacle 1 and an optical module 1 0 
shown in Figures 1 and 2. 

[0024] The receptacle 1 , which is formed of a synthet- 
ic resin such as PPS (polyphenylene sulfide) by mold- 
ing, is used to connect the optical module 10 to an op- 
tical connector 11 as shown in Figure 1. As shown in 
Figures 1 and 2, the receptacle 1 has an inserting por- 
tion 1b formed in the center of a main body la which is 
formed into a rectangular cylindrical shape by molding. 
The optical connector 11 is to be fitted into this inserting 
portion 1b. A protruding portion 10b of the optical mod- 
ule 10, which will be discussed later, is to be fitted into 
the opposite side of the inserting portion 1b to the side 
where the optical connector 11 is to be fitted. The recep- 
tacle 1 has a top plate 1c, side guides 1d and a bottom 
guide 1e provided on the main body 1 a integrally along 
the direction of connection between the optical connec- 
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tor 11 and the optical module 10, i.e., along the length- 
wise direction. The top plate 1c extends from the top 
portion of the main body 1 a. The side guides 1 d extend 
from the two widthwise sides of the main body 1 a. The 
bottom guide 1 e extends from the bottom portion of the 
main body 1 a. The top plate 1 c, the side guides 1 d and 
the bottom guide 1e form an inserting portion 1 k which 
is the space where the optical module 1 0 is to be insert- 
ed. The optical connector 1 1 and the optical module 1 0 
are accurately positioned as they are respectively in- 
serted into the inserting portions 1b and 1k. 
[0025] The top plate 1c, the side guides 1d and the 
bottom guide 1e guide, position and hold the optical 
module 1 0 at the time the optical module 1 0 is attached 
to the receptacle 1. Each side guide 1d is provided as 
part of the associated side of the main body la and 
serves as a first positioning member. Each side guide 
1 d has a slit 1 i formed therein along the direction of the 
connection of the optical module 10. This slit 1i sepa- 
rates part of the associated side guide 1 d from the top 
plate 1c, providing a certain degree of freedom in the 
fitting width for the optical module 1 0 which is defined 
by both side guides 1d. Each side guide 1d has a re- 
cessed engagement portion 1f formed in the inner distal 
end portion. This engagement portion 1f engages with 
an associated projection 10e (which will be discussed 
later) formed on the optical module 1 0. As shown in Fig- 
ures 1 and 2, the bottom guide le has a recess 1 g formed 
in the top center portion along the lengthwise direction. 
This recess 1 g serves as a second positioning member. 
The bottom guide 1e is formed narrower than the main 
body 1 a so that at the time the optical module 1 0 is at- 
tached or detached, leads 1 0d protruding on both width- 
wise sides of the optical module 1 0 do not touch the bot- 
tom guide 1 e. The receptacle 1 has an engagement hole 
1j formed in the top of the main body 1a where a pro- 
jection 11a of the optical connector 11 , which will be dis- 
cussed later, is engaged. 

[0026] The optical module 1 0, which has a photoelec- 
tric converting capability, has a main body 10a made of 
plastic such as epoxy resin, a protruding portion 10b 
protruding from the distal end which is to be fitted in the 
receptacle 1 , and two pin holes 10c formed in an optical 
coupling end face 10h of the front end face. The pin 
holes 1 0c are located on both widthwise sides of the pro- 
truding portion 1 0b. The protruding portion 1 0b has four 
optical fibers (not shown) exposed on the optical cou- 
pling end face 10h between the two pin holes 1 0c. The 
optical coupling end face 10h faces the end face of the 
optical connector 1 1 when the optical module 1 0 and the 
optical connector 1 1 are connected together via the re- 
ceptacle 1 . The main body 1 0a of the optical module 1 0 
accommodates an optical part, such as a laser diode 
(LD) or photodiode (PD), which outputs an optical signal 
to the optical fibers, with the leads 1 0d extending from 
the sides of the main body 1 0a. The leads 1 0d are ar- 
ranged at such positions that do not interfere with the 
side guides 1 d and the bottom guide 1 e when the main 



body 10a is fitted in the space formed by the top plate 
1c, the side guides 1d and the bottom guide 1e. 
[0027] The optical module 1 0 is provided with the pro- 
jection 10e formed on either side of the main body 10a 
5 near a rear end face 1 0g thereof and a protruding portion 
1 0f formed on the bottom center of the main body 1 0a 
in the lengthwise direction. Each projection 10e serves 
as an engagement-portion mating portion and the pro- 
truding portion 1 0f is to be fitted in the recess 1 g of the 
10 receptacle 1 . 

[0028] The optical connector 11 is so designed as to 
be connected to the optical module 10 when fitted into 
the inserting portion 1 b of the receptacle 1 as shown in 
Figure 1 , and have, for example, an MT (Mechanically 
15 Transferable) connector or the like having four optical 
fibers retained in the housing. Provided on the top sur- 
face of the optical connector 11 is the aforementioned 
projection 1 1 a which engages with the engagement hole 
1j of the receptacle 1. 

[0029] The receptacle module which has the above- 
described structure is assembled by engaging the opti- 
cal module 10 with the receptacle 1 in a detachable 
manner as follows. 

[0030] First, as shown in Figures 1 and 2, the optical 
module 10 is placed facing the receptacle 1 and its main 
body 1 0a is inserted into the space formed by the top 
plate 1 c, the side guides 1 d and the bottom guide 1 e of 
the receptacle 1 . This causes the optical module 1 0 to 
be inserted into the inserting portion 1b formed by the 
top plate 1c, the side guides 1d and the bottom guide 
1 e in contact with those components of the receptacle 
1 while being guided and positioned. 
[0031] As the protruding portion 1 0f is fitted in the re- 
cess 1 g formed lengthwise in the bottom guide 1 e at this 
time, the optical module 1 0 is smoothly inserted into the 
receptacle 1 . 

[0032] When the optical module 1 0 is inserted into the 
receptacle 1 to the end position, the protruding portion 
10b is fitted in the inserting portion 1b and positioned 
and the projections 1 0e engage with the associated en- 
gagement portions 1f on the side guides 1d. This com- 
pletes the assembly of the receptacle module. In the as- 
sembled receptacle module, therefore, the receptacle 1 
can permit the optical module 1 0 to be positioned in the 
space formed by the top plate 1c, the side guides 1d 
and the bottom guide 1 e and engaged and held there in 
a detachable manner, as shown in Figures 3A and 3B. 
[0033] As the projections 1 0e of the optical module 1 0 
on the receptacle side are tapered as shown in Figure 
1 , the projections 10e smoothly engage with the asso- 
ciated engagement portions 1f at this time. The use of 
the projections 10e which are so shaped as to match 
with the engagement portions 1f can enhance the 
strength of engagement of the optical module 10 with 
the receptacle 1 , thus making the optical module 1 0 hard 
to be disengaged from the receptacle 1 . 
[0034] Roughly speaking, the positioning of the re- 
ceptacle 1 and the optical module 10 after assembling 
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the receptacle module in the above-described manner 
is determined by the positional relationship between the 
top plate 1c, the side guides 1d and the bottom guide 
1e and the main body 10a in an abutting state. More 
specifically, the positioning is determined by the posi- 
tional relationship between the protruding portion 10b 
and the inserting portion 1b in which the protruding por- 
tion 10b is fitted. 

[0035] When the optical connector 1 1 is connected to 
the optical module 1 0 via the receptacle 1 , the recepta- 
cle module of this invention can ensure optical coupling 
with excellent optical characteristics, such as the insert- 
ing characteristic. 

[0036] According to the receptacle module of this in- 
vention, one can easily detach the optical module 10 
from the receptacle 1 by pulling the optical module 10 
through the reverse steps to the above-described as- 
sembling steps while widening the two side guides 1d 
in the widthwise direction by holding the receptacle 1 . 
[0037] As apparent from the above, the receptacle 1 
of the receptacle module of this embodiment is small, is 
simple in structure and is easily attachable to and de- 
tachable from the optical module 1 0. 
[0038] A receptacle module according to the second 
embodiment will be discussed below. This receptacle 
module has a receptacle 5 and an optical module 10 
shown in Figures 4 to 7B. This receptacle 5 has a cover 
6. 

[0039] The optical module and optical connector that 
are to be inserted into the receptacle 5 have the same 
structures as the optical module 10 and the optical con- 
nector 11 of the first embodiment except that the optical 
module 10 of the second embodiment does not have the 
projections 10e provided in the first embodiment. To 
avoid the redundant description, therefore, same refer- 
ence numerals as used to denote the components of the 
optical module 10 and the optical connector 11 of the 
first embodiment are also given to the corresponding 
components of the second embodiment in the following 
description and the associated drawings. 
[0040] The receptacle 5, which is formed of synthetic 
resin such as PPS, has an inserting portion 5b formed 
in the center of a main body 5a which is formed into a 
rectangular cylindrical shape by molding as shown in 
Figure 4. The optical connector 11 is to be fitted into this 
inserting portion 5b. The receptacle 5 has an opening 
5j (see Figures 5 and 8) formed in the opposite side to 
the inserting portion 5b where the optical module 10 is 
to be inserted. A protruding portion 10b of the optical 
module 1 0 is to be fitted into this opening 5j. The recep- 
tacle 5 has side guides 5c and a bottom guide 5d pro- 
vided on the main body 5a integrally along the direction 
of connection between the optical connector 11 and the 
optical module 10, i.e., along . the lengthwise direction. 
The side guides 5c extend from the two widthwise sides 
of the main body 5a. The bottom guide 5d extends from 
the bottom portion of the main body 5a. Each side guide 
5c, which serves as a first positioning member, has a 



recess 5e formed in approximately the lower center por- 
tion. This recess 5e is to be engaged with an associated 
projection 6e of the cover 6, which will be discussed lat- 
er. As shown in Figures 4 and 5, a recess 5f, which 
5 serves as a second positioning member, is formed in the 
top center portion of the bottom guide 5d along the 
lengthwise direction. The bottom guide 5d is formed nar- 
rower than the main body 5a of the receptacle 5 so that 
at the time the optical module 10 is attached or de- 

10 tached, leads 1 0d protruding on both widthwise sides of 
the optical module 1 0 do not touch the bottom guide 5d. 
As shown in Figure 4, the side guides 5c and the bottom 
guide 5d form an inserting portion 5h which is the space 
where the optical module 10 is to be inserted. The side 

15 guides 5c and the bottom guide 5d together with the cov- 
er 6 hold the optical module 1 0 inserted into the inserting 
portion 5h. The optical connector 11 and the optical 
module 1 0 are accurately positioned as they are respec- 
tively inserted into the inserting portions 5b and 5h. The 

20 receptacle 5 has an engagement hole 5g formed in the 
top of the main body 5a where a projection 11a of the 
optical connector 11 is engaged. 
[0041] The cover 6 has a top plate 6a, two side plates 
6b and a rear plate 6c, as shown in Figures 4 to 6. Each 

25 side plate 6b has a slit 6d cut upward (in the direction 
perpendicular to the surface of the top plate 6a) from the 
bottom end and a projection 6e formed inside. While the 
cover 6 is formed of a synthetic resin having a high mold- 
ability or metal, it is particularly formed of a material hav- 

30 ing a high thermal conductivity, such as copper, alumi- 
num, copper alloy or aluminum alloy, in this example. 
[0042] The receptacle module which has the above- 
described structure is assembled by engaging the opti- 
cal module 10 with the receptacle 5 in a detachable 

35 manner as follows. 

[0043] First, as shown in Figures 4 and 5, the optical 
module 1 0 is placed facing the receptacle 5 and its main 
body 10a is inserted into the space formed by the side 
guides 5c and the bottom guide 5d of the receptacle 5. 

40 This causes the optical module 10 to be inserted into 
the space formed by the side guides 5c and the bottom 
guide 5d in contact with those components of the recep- 
tacle 5 while being guided and positioned. 
[0044] As the protruding portion 1 0f is fitted in the re- 

45 cess 5f formed lengthwise in the bottom guide 5d at this 
time, the optical module 1 0 is smoothly inserted into the 
receptacle 5. 

[0045] When the optical module 1 0 is inserted into the 
receptacle 5 to the end position, the protruding portion 

50 10b is fitted in the opening 5j and positioned there. 
[0046] Next, as shown in Figures 4 and 5, the cover 
6 is placed over the side guides 5c and the optical mod- 
ule 1 0 from above, the projections 6e provided on the 
side plates 6b are engaged with the respective recesses 

55 5e of the side guides 5c, thus completing the assembling 
of the receptacle module. With the receptacle module 
assembled, the top plate 6a covers the side guides 5c 
and the top of the optical module 10 and contacts the 
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optical module 1 0, as shown In Figures 7 A and 7B. The 
side plates 6b cover the side guides 5c and the optical 
module 10, held between the side guides 5c, from both 
widthwise sides. 

[0047] As shown in Figure 8, the rear plate 6c of the 
cover 6 covers the distal end portions of the side guides 
5c and the rear end face 10g of the optical module 10 
and presses the rear end face 1 0g in the inserting direc- 
tion of the receptacle 5. As a result, the receptacle 5 can 
hold the optical module 10 inserted in the space be- 
tween the side guides 5c, the bottom guide 5d and the 
cover 6, as shown in Figures 7A, 7B and 8, so that the 
entire optical module 1 0 can securely be positioned to 
the receptacle 5. What is more, as the rear plate 6c of 
the cover 6 presses the rear end face 1 0g of the optical 
module 10, the cover 6 can permit the protruding portion 
10b of the optical module 10 to be accurately fitted in 
the inserting portion 5b of the receptacle 5 at a prede- 
termined position as per the first embodiment. 
[0048] Figure 7B does not show the cover 6 and Fig- 
ure 8 shows only the receptacle 5 and the cover 6 in a 
broken -away view. 

[0049] One can pull out and easily detach the optical 
module 1 0 from between the side guides 5c and the bot- 
tom guide 5d of the receptacle 5 by removing the cover 
6 through the reverse steps to the above-described as- 
sembling steps while widening the two side plates 6b. 
At this time, the slits 6d formed in the side plates 6b of 
the cover 6 can allow the side plates 6b to be easily wid- 
ened. 

[0050] As apparent from the above, like the recepta- 
cle 1 , the receptacle 5 of the receptacle module of this 
embodiment is small, is simple in structure and is easily 
attachable to and detachable from the optical module 
10. Further, as the receptacle 5 encloses the optical 
module 1 0 with the help of the cover 6, the receptacle 
5 can hold the optical module 10 more firmly than the 
receptacle 1 of the first embodiment. 
[0051] The receptacle 1 may have an engagement 
claw Ih formed at the distal end of each side guide 1 d in 
place of the recessed engagement portion if, as shown 
in Figures 9 and 10. 

[0052] With the receptacle 1 designed this way, when 
the optical module 1 0 is inserted into the space formed 
by the top plate 1c, the side guides 1 d and the bottom 
guide le of the receptacle 1 , the engagement claws 1 h 
formed on the side guides 1d are pressed widened by 
the side faces of the optical module 1 0. When the inser- 
tion of the optical module 10 is completed, the engage- 
ment claws 1 h of the receptacle 1 engage with the rear 
end portion of the optical module 1 0, as shown in Figure 
1 0, thus holding the optical module 1 0 more firmly. 
[0053] According to the receptacle module of this in- 
vention which is constructed in the above-described 
manner, the optical module 1 0 is inserted into the recep- 
tacle 1 or the receptacle 5 beforehand, and is then 
mounted on a printed wiring board. 
[0054] As the receptacle module of this invention can 



ensure easy attachment and detachment of the optical 
module, however, it is possible to later insert the recep- 
tacle into the optical module which has been mounted 
on the printed wiring board, such as the PWB (Printed 
5 Wiring Board) beforehand or detach only the receptacle 
from the PWB. 

[0055] With the optical module 1 0 mounted on a print- 
ed wiring board 20 beforehand, for example, the recep- 
tacle 5 may be inserted in the optical module 10 later 

10 and the cover 6 is put, as shown in Figure 11 A. Then, 
the printed wiring board 20 is held between substrate 
covers 12 and 13, thus yielding a printed wiring board- 
attached receptacle module as shown in Figure 11 B. 
Removing the substrate cover 1 2 and the cover 6 can 

15 allow the receptacle 5 to be easily detached from the 
printed wiring board 20 with the optical module 10 
mounted on the printed wiring board 20. 
[0056] As apparent from the above, the use of the re- 
ceptacle module of this invention provides a greater 

20 modes of mounting an optical module on a printed wiring 
board or the like and thus increases the degree of 
mounting freedom. 

[0057] The optical module 1 0 incorporates a laser di- 
ode or an IC, which becomes a heat generating source. 

25 in the mounting example shown in Figures 1 1 A and 1 1 B, 
the bottom surface of the top plate 6a of the cover 6 
which has an excellent thermal conductivity contacts the 
optical module 10 and the top surface of the top plate 
6a contacts the substrate cover 1 2 at the time the re- 

30 ceptacle module is mounted on the substrate. This can 
allow the optical module 1 0 to let the heat generated 
from a component, such as a laser diode or an IC to 
efficiently escape outside via the cover 6 and the sub- 
strate cover 12. It is preferable that the substrate cover 

35 1 2 is formed of a high-thermal-conductive material, such 
as copper or aluminum, which has an excellent thermal 
conductivity. This improves the heat discharging per- 
formance, favorably. 

[0058] From the viewpoint of the heat discharging per- 

40 formance of the optical module 1 0, it is most preferable 
that the entire cover 6 is made of a material with an ex- 
cellent thermal conductivity as in the second embodi- 
ment. Alternatively, only that portion of the cover 6 which 
contacts the optical module 1 0 may be formed of a ma- 

45 terial having a high thermal conductivity, such as copper 
or aluminum, and the other portion may be formed of a 
hard resin having a high moldability. 
[0059] Although a recess is formed in the bottom 
guide of the receptacle and a protruding portion is 

50 formed on the optical module 10 in each embodiment 
described above, it is possible to form a protruding por- 
tion on the bottom guide and a recess in the optical mod- 
ule and then fit the former into the latter. 
[0060] The receptacle module of this invention is not 

55 limited to the above-described embodiments, but may 
be modified in various other forms without departing 
from the scope of the invention. 
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INDUSTRIAL APPLICABILITIES 

[0061] According to a first aspect of the invention, 
there is provided a receptacle module which is used at 
the time of connecting an optical connector and an op- 
tical module in a detachable manner, ensures easy de- 
tachable connection therebetween, permits either one 
of the optical module and receptacle, whichever fails, to 
be replaced with a new one, and has a compact and 
simple structure. 

[0062] According to a second aspect of the invention, 
the receptacle module is preferable in achieving the 
above object because the optical module of the recep- 
tacle module is positioned by the first positioning mem- 
ber with respect to the widthwise direction of the recep- 
tacle. 

[0063] According to a third aspect of the invention, the 
receptacle module is advantageous in achieving the 
above object because the slit makes the first positioning 
member of the receptacle module easier to be opened 
or closed in the widthwise direction. 
[0064] According to a fourth aspect of the invention, 
the receptacle module is advantageous in achieving the 
above object as the receptacle module can simultane- 
ously accomplish the positioning of the optical module 
by the first positioning member and the engagement of 
the optical module by the engagement portion. 
[0065] According to a fifth aspect of the invention, the 
receptacle module allows the optical module to be po- 
sitioned below the receptacle in the height direction by 
the second positioning member, this structure is advan- 
tageous in achieving the above object. 
[0066] According to a sixth aspect of the invention , the 
structure can make the receptacle module more com- 
pact and is thus preferable in the sense of achieving the 
above object. 

[0067] According to a seventh aspect of the invention, 
the structure of the receptacle module can permit the 
optical module to be smoothly guided in the lengthwise 
direction by the fitting of the guide means and the to-be- 
guided means, and is therefore preferable in achieving 
the aforementioned object. 

[0068] According to a eighth aspect of the invention, 
the strength of engagement between the receptacle and 
the optical module of the receptacle module is improved 
by the engagement-portion mating portion. This struc- 
ture is therefore advantageous in achieving the afore- 
mentioned object. 

[0069] According to a ninth aspect of the invention, 
the receptacle module shields the optical module into 
the receptacle using the cover, the optical module can 
be held more surely than the receptacle. This is advan- 
tageous in achieving the aforementioned object. 
[0070] According to a tenth aspect of the invention, 
the slits permit the side plates of the cover to be easily 
opened and closed in the widthwise direction. This 
makes it easier to remove the cover from the main body 
of the receptacle, which is preferable in achieving the 



aforementioned object. 

[0071] According to a eleventh aspect of the inven- 
tion, the structure can permit the receptacle module to 
efficiently discharge the heat, generated in the optical 

5 module, outside. This feature is preferable in maintain- 
ing the performance of the optical module. 
[0072] According to a twelfth aspect of the invention, 
the structure of the receptacle module can allow the op- 
tical module to be positioned precisely with respect to 

io the receptacle. At the time the optical module is con- 
nected to the optical connector, therefore, high-preci- 
sion optical coupling can be realized, thus contributing 
to an improvement of the performance. 



Claims 

1 . A receptacle module comprising an optical module 
having a photoelectric converting capability and a 

20 receptacle to be used for connecting said optical 
module to an optical connector, 

said receptacle having a positioning portion 
for positioning said optical module and an engage- 
ment portion for detachably holding said optical 
25 module by engagement. 

2. The receptacle module according to claim 1 , where- 
in said positioning portion has a first positioning 
member for positioning said optical module, said 

30 first positioning member extending from both width - 
wise-directional sides of said receptacle along a di- 
rection of connection between said optical connec- 
tor and said optical module. 

35 3. The receptacle module according to claim 2, where- 
in said first positioning member is provided as part 
of a side portion of said receptacle and is partly sep- 
arated from a main body of said receptacle by a slit 
provided along an attaching and detaching direction 
40 of said optical module. 

4. The receptacle module according to claim 2, where- 
in said engagement portion is formed on said first 
positioning member. 

45 

5. The receptacle module according to claim 2, where- 
in said positioning portion has a second positioning 
member extending from a bottom portion of a main 
body of said receptacle and said optical module is 

50 positioned between said first and second position- 
ing members. 

6. The receptacle module according to claim 4 (sic), 
wherein said second positioning member is formed 

55 narrower than a width of said receptacle. 

7. The receptacle module according to claim 1 , where- 
in said positioning portion is provided with guide 
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means along an attaching and detaching direction 
of said optical module and said optical module is 
provided with to-be-guided means to be fitted in 
said guide means. 

5 

8. The receptacle module according to claim 1 , where- 
in said optica! module is provided with an engage- 
ment-portion mating portion for engaging with said 
engagement portion. 

10 

9. The receptacle module according to claim 5, further 
including a cover to be engaged with said recepta- 
cle, which cover comprises side plates for covering 
said first positioning member from both widthwise- 
directional sides, a top plate for covering a top por- 15 
tion of said first positioning member, and a rear plate 

for covering a distal end portion of said first posi- 
tioning member; and 

with said optical module held between said 
first and second positioning members, said first po- 20 
sitioning member and said optical module are cov- 
ered with said cover, and with said cover engaged 
with said receptacle, said optical module is held po- 
sitioned to said receptacle. 

25 

1 0. The receptacle module according to claim 9, where- 
in said side plates have slits formed in a height di- 
rection. 

11. The receptacle module according to claim 9, where- 30 
in a heat discharging portion of a thermal conduc- 
tive material is provided on at least part of said cover 
and said heat discharging portion and said optical 
module are secured in contact with each other. 

35 

12. The receptacle module according to claim 1 , where- 
in said optical module has a protruding portion hav- 
ing an end face to be optically coupled to said opti- 
cal connector; and 

said receptacle has a positioning member, as 40 
said positioning portion, for positioning said optical 
module and an inserting portion formed inside, 
which is to be fitted over said protruding portion, and 
said receptacle and said optical module are posi- 
tioned by said positioning member and said optical 45 
module and are positioned more accurately by said 
protruding portion fitted into said inserting portion. 
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FIG. 5 
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FIG. 8 
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FIG. 9 
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FIG. 11A 
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